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(54) SPHERICAL SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a spherical 
semiconductor device wherein a receiving coil of the 
spherical semiconductor device which is operated by 
receiving electromagnetic wave energy radiated from an 
external device can be constituted without exerting 
influence on characteristic of an electronic circuit, 
and deterioration of productivity of semiconductor is 
not caused. 

SOLUTION: This spherical semiconductor device 1a is 
constituted by combining a spherical semiconductor NO 
wherein electronic circuits are integrated and formed on 
a surface of the spherical semiconductor, a spherical 
semiconductor 20 forming a coil 21, and a spherical 
semiconductor 30 forming a capacitor 31. An insulating 
film of the coil 21 is formed without exerting influence 
on characteristic of the electronic circuits of the 
spherical semiconductor 10, and the capacitor 31 can 
hold operation power of the spherical semiconductor 
device 1a sufficiently. Since the spherical 
semiconductors having the coil 21 and circuit function 
are formed individually, deterioration of productivity 
which is to be caused by difference of manufacturing 



processes of the respective spherical semiconductors is 
not generated. 

COPYRIGHT: (C)2002,JPO 



16 




14 



(19)0*S#ffrT (JP) 



«2> & m 4$ fF ^ $g (A> 



#^2002-170925 
(P2002-170925A) 

(43)>^H B ¥J5£14*F 6 £ 14 B (2002. 6. 14) 



(51)IntCL 7 
H 0 1 L 27/00 
21/02 
25/00 
25/065 
25/07 



3 0 1 



F I 

HO 1L 27/00 
21/02 
25/00 
29/06 
25/08 



3 0 1 Z 
B 
B 

6 0 1 B 
B 



5F0 3 8 



W&m& SI3&BO&5 OL 9 S) S»H^< 



(2i)tas#^ 


ftH2000- 367069( P2000 -367069) 


(71) HJBA 


000006666 










(22)ffiHB 


¥-m2m2B 1 B (2000. 12. 1) 




JtKiBi&SKi&S 2 T m 12S19^ 






(72)»W# 










3lO£tR^KS!j«2T@12#19^ *fci££ 
























^3Ki^«K^2Tgl2#l9^ *te££ 














(74)ftSA 


100090022 



















(54) imwo&m mvmmftmw 



(57) [g*t] 

A 2 1 fML^i»ff*2 0 1, 3 1 s- 



la 




22 12a 



S 



16 



11a lib 11c Y [ 

\ \ i ' 




10 30 
12d 32d I 31 



Vcc 




14 



-1- 




[#it»*<OiSB] 

*m&mm 0 

[if*^2] Hffffi*2oim**ffi±, «rE« i oiat 

K#*#OttEttiKffiUttai £ *t£ 3 ^ ;u £ ix^'iXfi. 
J& L fc 3 fi<OSM**##^ f> 4 l) , 

*l6l*Sv»tcit2Sj-r4|piguta:«#ttr, <03* 

* ti?ti®&- mt l x % & is** i ce« 
st l tzwrnm^ziazuzmm l xmum i & «t 2 o 

* 2 o^K#*flt(±, Hfrie» 1 o^^^ic-g-tL-rtL 
[0001] 

[0 0 0 2] 

* * *~zmjjm t l xim Lxm^t&mmm £ mtz-r 
umm ^mumm-r * ttft^mfommfr&m stix^ 

£ 0 dO«OSfcl*#g#$£B(±, Ciil«'#^lmm© 




(2) 2002-170925 

2 

So ft, 3>f;u*^LT$fl£$*x^^?fe-x.7«^^ r <±, 

nsc^Bi-^M^nso 

[0 0 0 3] 

10 @f& £ fc»Lfc3$*K#&#:lc 3 << 3 
-r ;ni r ;u 5 - ^ a ^ifi^ c> £ %c 9 - ><r>W&> 
->£LXMffoZti2>t.:tf>, 3 4 frtttmtt t 

[0 0 0 4] L^L^tJ^^cOJ: o 4«*iMT3 
»c J: o T«*?-HBKOttl!6 (#14) KfttJPd'R.S*** 

^-tirS^^^SHt^So 
[0 0 0 5] S fc.I?)<fc-5&3-<r;u«D#.&f>-f, 

/& S ^> S o 

[0 0 0 6] Mt-^A-^-v^^gt^SlSS^-li, ^ 

[0007] #tc*i&^(i, ^a5^a^t>*sftfe^«&m 

ZmttotLX^Zo 3EUii*|&W{i, ^*ttofiT*IB 
50 SJ-TiCtirH-W^HKWft^SElE^SftUWfe-r* 



-2- 




3 

[0 0 0 8] 

>v immufr^fm l ^ft 2 mm^m 
fctfrhtc*). co^mgsfi. tmmmfrb *st#t sti 

\m i~-sl^ % nnmn * £*-r m^as * l , ft i 

[0 0 0 9] w<OiT^fl|«T**tL(^ a -f ^4*1-4 
m^lUtt 4 F5> ^<7)#14^\ ft 2 OSJHK 

[0 0 10] «*Ja2»i|B*W*l6W{:J:-63*tt**flt 
US ft. * 1 O3ttt#&ft<0«igSCtz&M$*i.£ 3 ®<7) 

(-ft*fiS^|6j* J ffl51He^-f & 3 1@co^-n >f ;n: 4 o 

to, ft 1 O3*R¥*#:<0**«(;l\ a * *#«Hli:«l 

[0 0 1 1] Wf^3KIE*0##9|KJ:*J^##fl: 
£gfitc&v>TI4, 3fflcoft2<7)^#*#(±, ftlco3* 

1@<7)ft 2 <0«tfffW 3 -f * *-t 0**aE3K*|^**S 

K**«Jfc#|fij3j«*2UIlEfc-i-* 3 1@coft 2 03*fltfm 

a-grt 4 * to , s kshi nm^«i * *. e, sc*^* 

[0 0 12] lf*3U tcK«<7)^|§^t-J:4SW**# 




(3) #M 2002-170925 

4 

U ft 1 *J 4 tt'ft 2 o*R**flEO#3Em»--e*i-?'iUg 
jft L mteS?- £ ^ffiS t-g^ L T ft 1 4 ffft 2 cosfcl* 

[00 13] KOJ: t f l±> 

ft l nm**i*ft<r>W¥®Rtitmmtk3LLtzizZ\,*» 

jo ®&<o'j?%< tis i^zm2<nn#.*mi$.<7>gffiufrtz 

^SSiSi- * C t t «; 4 o 
[0014] ft*]® 5 J: 

3*R**fltli, ft 1 <03*K#*frU-Hi-E'*t»-&— »ft 
#*2©W*fftli, ft ico 

[0 0 15] 

^#:^«l a 14, HI^L^v^gC^fi^ftM-r^miSrfi 

[0016] im^mwmw. 1 a t±ia 1 u^-r x 0 tc, 

ft 1 <7>m¥&te 1 0 ft 2 co««#*ft: 2 
3<0^ff*3 0 *-€-*L-P*L«f-&Lf**S*t4o *> 
t<^t;#J*«#agft:i 0, 2 0, 3 0(4, 0IJ x. (4*iSS 1 m 

#1 OUJi-€-OfEH«i5 > tc3fJt<oi!!.31«fi6«r* , t*-?@ 

<0«ffigB^lZ3^;P2 1* J , M^ft3CO^tt#«ff3 0 
H(4-€-co^Mgl5^-U*-v^'->^ 3 1 ii**tl-?tlW.1&Ztl 
40 Ti>S c 

[0017] i fe#3*K#*# 1 0,2 0,3 0 IC{±, i 
*t^>«5«tt^*fl:i 0,2 0,3 0«:«aK*«-f 

tocog^-SP 1 2 a & , ft 3 <F>ntt.*m>W 30i 
^i-^coft-g-gp 1 2 d t**Klt«btL, ittfbcOlSj^-g-ffi 
1 2 a, 1 2 d l±3*R**fl: 1 0 0>*f<fr**ftg;fc L/tfS 
fi^I^tfbtLTV^o i7tft20^#^#2 0(;(4fT 

left i cost«#«^i o t<oe-&srft-rjtK>oe-&»2 
50 2 jWftifbft, Hicflfrieft 3 <o3*tt^*#3 o iznm 1 



-3- 




5 

OSfctfc#£#l 0 t CD*g£-£ ti:-ttztb<Dm<kU 3 2 dtf* 

I3:itP> ft T 

[0 0 18] Cft£><0&i££-g|n4, 0, 2 

0, 3 0O3t®^5Hc©i£L;t1*&<7)||ffi K) 2 

C*tfb<7)mffi2(i, £3*R3MH*1 
0,2 0,3 0<0^®7>*£1-Sfc® (Rat®) tCj&oTU > 

(4, £v»U*tt$ft4B*2|l], th^»TI43*«**#:W 
3 t LXmihtLX^&o 

[0 0 19] L^LTKl J: tf* 2 OJ*R#*# 1 
0,20 <0ig£-i4, ifS-g-ffi 1 2 a £ 4 tKijg^-fflS 2 2 co£ 

3*R#*#1 0 2 0**56* <biifc««Wfi: 

B^ift* 4-9 l-teB^fr-tf U Wt^.fft2i# 

S3 £*D#iiSJi£{tLTt&B£U S^U*t[p]-r^>«® (/* 
•;K) 2rflt-?fi*i--l>o :ot,f.r^ffl^^Ltia 
(-4 K) 2«W 

£ftt::J:oT«*H-4i|Si £540-** 

2 0*Rft#l 0,2 0**^*14, ttiBltSi 
tf|3<?)»i#l 0,3 0W<O*^t|B|«trLTtf 

t>ft.?>o 

[0 0 2 0] £43, LT(7)*Ba^S3 
(4, £--f L t M*03(*tt*iiflE^K(tT J3 < 
< , — ^03**t^##0«tt 2 KSfcttris < «»fc<> 4 
v^ 0 £>*v>(4, M^wTO^ift'oRS 2 * s 7 7 7 f i; 

#omSIW*#Ba#»tLTfcJ:v» 0 ft, Kim 
4SS2 i4, < t 4>3*R#*# 1 0 , 2 0 , 3 0 NT? 
OB*<0«£ Ui&SS&Stff »tK«t <b ft* **, ^*5e* 
ftfcftOlt2 *-€-it«P*UWt, ^nt>oit2^si? 
W»Cffl</»r«r8E3*R#*#:i 0,2 0,3 0 P«i]T-<9lt-S§-C9 
»**fr-5 .MULTtJSlvv, i 2 *tt 
lt£J*£-<4, -ft f> comffi 2 * 2Mt7t:{i3*<7) , ; >^ 
**iftLTB5W* 4 -5 tc-rftlf^^ 0 t^oft 

2 * > r«uE5ij-r * c t ic^xT^Rat^jcafe^r 

*>4 <, £**cj£.i:-C-e-«5E9iJ*aE!E'r*Ci:<>prtB-e 

Z> o 

[0021] t c zxmzm i <dsm*¥*# i o tzmm 

i o uiwiE l tzu <mmztifz%2 osm^^mm* 20c 
>t;4 t)x/n ? frm-mmwt&LZixtza << a< 2 i^is 

tfbftrv^ 0 ccon'f )V2 1 14, ^SC^BA^tt-f * 

m.m^^^^^mm.Tizma^mwmm. 1 a **** t 




(4) #12 0 0 2- 1 7 0 9 2 5 

±IB» 1 mttt#^fr 1 0 izmfz&mw 1 1 tcftifr*- 

1 7KT#*e>ftfcttl# (t*— ^) £&i£-f>& 4 d l-fl- 

[0 0 2 2] fcib\ 3*K**ff 2 OO^SttfrKR+P 

>t3^21 t*^iJ{-«M$ftT*«EK«r*^:L 
TUK :oJ|^ ^r^ /<->^(4rr^;t/75«B)S;$ttr 
10 ^%^£MW>frlzfcf8.LXi> 4^U sgv^i^-ir/N'v^ 

Ltiiv>o ^^v^^ffrSSl^tt, CMOS 7*0 

■txmxj&tfLZiiz, h^yisxfmzit^ %<r>±.mz 
m v a^js $ ft t t , m^-cottiig'vco j&sw * 

[0 0 2 3] KumiBH 1 03*R**# 1 0 CiiLf: 

3 i«s*itv^o eco*-v/<->? 3 K4, Btriem 

20 1 1 K#LT£yiJK*«$ftTR»«» 1 1 *«±Jfc 

-r-5>rtsr>m?jivcc^¥it-fb-r-5> -f-om*^*^ 
i-'£>f? ^ 7> ^ x <b ft * o 

[0 0 2 4] iw-effirfBn^;U2 1 H J: £ ^, ;p 

+~cos« t , stilt ssirs ^- * 3^ ib osirfi 

*o n^;u2 1 KEPJDS ft* 7-^^(4, CTx.14* 
H1K1 1 a^£*J&-C§* I cyn-tXO|||S;^Sii 

[0 0 2 5] fct>%^»«B(±» 3*K**fltU*t-T* 

40 **S^**-i-ift*o m?«SI51 114, ^x.l4*03tC 

^i"J: d {c, ±5E L ^ WMWi^ * n>> i §tt •& -f ^ 2 
1 3 ft&X*«;&*»*Ltt»mWK 

•i^EESl 1 a, 1 aOffi^«)±^a5tLTi§ 

BffiO|6*S:|Wjh-r<6V 5 y ^@g&l 1 b, •£- LT_hlE 
M»E0K1 1 acom*m)±?:^5E'ft:LTH5ie[sIK1g|ffigl5 
1 7SrKMli-4l*3»«iBVoc«:**f *l' J ¥ r aU-^ 1 
1 c itU^, i^, a£wK@f& 1 1 a t LTI4, 0 3 

50 (4/s'y ^ i; -^t'coUrf^i-^Tt^comrlS-^f^-t-?)^ 



-4- 




7 

^$$<&&o <$l l Zffi&Ltz*\'*i'? 3 1(4, ±*EL£ 

$n< p^srim^vcc^^fiK-r^ u^au-* 1 1 c izmm. 

£*t, SSLTtS^J^iSitm^t LX&W-tZ<DX\ S 
^{-1*1115^ Vcc^^fb^Hl^ - i: tfX£ £<, 

[0026] mrteiHis&i^ffeSis 1 1 (4, ©Jffliiigs 1 

4, a^IHS&l 5#.CRr>-»f3H^l 6A>ib^So I<0-t 
>^-m^ \ 6(4, iSg^^^Mco^Si^ffiT" 

$>3fi:£, frfeSUffllliIS& 1 4 <7>M»<7)T-CiIff0S& 1 5 

mZKht, ftUMUKl 4(4, -fc^fH^l 6£tf-LT 

■r-??:ji«lalKl 5 t-fcj!1-& 0 * trilliHES 1 5 
■cii t* * i:^b*r»ifr 2 o £ itfc a 

^2 1 <QQ1i£^ft;£-tf& 0 

[0 0 2 7] £43, n-f^coQ'lStiin-l'^cofl^, X 
t # (c(4, Qtt^T i ^>fittS < tt%> 

(4«lf ®S& 1 5Ch7>yX? fclfcitT a -f^2 1 tc« 
S!U ffiHiP[s]S§l 4;)'f,»f^/?ff-^ s nj W 
i: § h9>v'X roj Ofc # h 9 > v'X**: 

[0 0 2 8] ■fZ>tQ®.*mtZ*tZ>Z\ t\,Zl t), *t-g& 

§§g#ifri+i- & a^c& j. * * ^ic 4 19 s ti. st^i& 

Ct*-?- tZZtKi: »K Js1I£*t*:T---*£}fi« 

t§Sm#<^1b^# < £<5>o £45, iI1§IHS&l 
5(4 = ^2 1 £ffioT^v£££s«L-C*> J: <, ZtUZ 

ia$* s fiTL> ^?SSB 1 1 -e£f£ £ it&^j & ^4 < 
#!S9Jll J:ti(±'J*^#*#:3 OcO+i'/^v^ 3 

ffl 1" £ i +fri%W-t h z. t -h* si & t % h o 
[0 0 2 9] 4oT, t£*4 y)-g.izQm*i&< LT^I 

wmzmtLxiy, mYEW.M*m&x&&<r>x\ Qt<o 

14 £f6]-t t^T-^^o t£*4 *)sg(cQ1I 

ffist *# 14-t - 1 rf-pim ttt&o 

[0 0 3 0] SE^3^2 1 tMLt^l.»i# 
2 0 t^@&£ffMLT&&Sjm4^ffcl 0(4, SUli 

(4, Mwi:i4J»«Mt^i 2 <?>nmmzm 




(5) #M 2002-170925 

5 

[0 0 3 1] 3WNgftMi£ffil biiH3^^1-4ot^ 
£ 1 cr>mk^W 10ai:, ^2 OSW**^ 2 0a, 

sm^jf #2 o b , *t#.*m>W2 ocMi3 mmm 

*ft:l 0 alCfi^-^ftffi^U^O&a^^^i-^ 

a, I*«*S*2 0 bSW^If2 0 c tc<i-e-tt^ 
iO tLnmm&ttlZa j >V2 1 a, 2 1 bS0-'2 1 ctmfiL 

[0 0 3 2] tfzmi 1 0 a (±, * 2 <DS& 

$k*m&2 0 a, SM*^j|M£2 0 b, m^^2 0 c 

§5 1 2 a , 12b, 1 2 c 8y»^« 1 2 

dttLO>4„ -e-LT, 3»tt**#3 0 t3**t**# 
1 0 a t *ife#1--2)^«I5 1 2 d (±, «f#ffi 1 2 c (Cit 
LTJ*«#*«:l 0 a<Otp^^«0tefi^Ktte.tVTV> 

20 

[0 0 3 3] 3*^**#:2 0 a (±. 1 0 a t 

fcfcOifr&fflS 2 2ai, J*«#S*2 0 b ti« 
-g-SC2 2b*. fLT*K**fl:20cli8^f22c 

i4, »i o**jK»tc*«t • lie 

[0 0 3 4] ww-C, SS2O3*0tJNI#2 0 a, 

if2o bacm«***2 0 c (4, ^-nibco^MgC^- 

Kte&LZIXTz^J fr2 1 a, 3-i"^2 1 bS^^l'2 
50 1 c* s , -ett^O^^^lPlUffilltZit^c-r^ 4^ig 
%Z1XZ>o m*.\£^4)V2 1 aliX«m a-f;W2 1 

[0 0 3 5] ti^til^ttffftlOaClif© 
*®g!5^-(CB)f^C0|lS&1f|^gp 1 7 tlK 1 1 e i*-t 
Sm^-EH&Sr^LT^t), S^SPl 1 e 1 
1 d t U^jl V-9 1 1 c itLTV^o ^SCJie^f) 

sm#*^a $ ft* * ;t^-(4, a#- 

[0 0 3 6] 3f<?)3^;l/?rttl 1 «ft*S#gll b 
(C45^T!4, 3««**#1 0 aOttiRffil 1 e (4^J^[e] 
Kl ldtv^t-M 1 ctitu 1 
d(4, a-f;u2 1 a, 3^;i/2 1 bS0 f 3^^2 1 c O 
50 3li^a^;K^ttS^jtc-e-fT.-5'tt«-lE:.LTfl}^^tt-S) 311 



-5- 



> 




9 

v»5»*^7*SEiiaLTttl*-t-4ftiiE@IK*aiRLr«J* 
x., -f-oai^t w+'j. u- ? i i c icttl&i-^o 
[0 0 3 7] ffcli3>f;l/21a, 3^*2 lbS^ 
-f*2 1c !i, S?SST> 1 1 e t-esis*., l l e 

CR>t&iiA:tt«iiaB« c ^ii & 3*03^*01 *>, t' 

iZJ&HB&l 1 djS*«t*#^3!****S« 
[0 0 3 8] ^v^{±3«C0 3^;k±, jtt^J(c«^$ ttT 
t&tfcSB 1 7 *K»-r4rt««»Vcc£&ft-r* U** 

-nic (c«^$ti-cv»So 3 1 (±, p*usc 

«?IVcc*^.fi8;i-* l/^aU-? 1 1 c l-«igc£iU -g 

* L fc mtS i tt % «7J t L T 4 C t tt J*:R#aH* 
Ml a fc|BM*T-<fc& 0 

[0 0 3 9] W±SiM Lfc <t 7 tC3*tt#*fr«« 1 b {c 
£v>Ti±, ^2<7?Jttt4 i ^fr2 0 a, Jt«#S#2 0 b 

< t i> 1 i@<0 3f -f ^^mM^j^^^^'i^-M^m, 
swriai c: t & < *»*i^A'4 f 

[0 0 4 0] X, 3*R3m#l 0 a K*fr&LfcJ*:R¥* 
#3 0i±> $|Lm^v<yn 1 T*J: SBfPJ 
Kfcfc iHsHU&l 5 7^- 

******* IE 4 ^«j»fc 

I0 04 1] Smnzij )Um&l~\Z&LX^Z> 

•£«5?lift < , 1 b o»ffcK t o TUfi: 

* 1 <r>&mfmtm cmmi^-r^mmmm^-o^x 

[0 0 4 2] 3*tt^*#:»« 1 c (±, * 1 OSm^Stt 
10b, * 2 OSfctft-N^fls: 20, |3 OSfctt^gft: 3 0 

a ir* 4 o&R¥*tt 4 0 LT^io i&v&nMt 

10b, 2 0 30li, »10 




(6) #B1 2002-170925 

/0 

**3K!Rt-*Jtt43*«#*#l 0, 3*«#-*«:2 0, 3* 

*#10b M:J*|fciMU* 1 0 J-Jt^* 12ei 
*U fit, 2 ettlfeOftfrttiiratllUJBjS: 

S*U frfrffil 2 eOm®2(±lll»^«|51 7 a 
e«Jt-«Sc$ttTv^ 0 E^tt#S#:4 0 (*.*•*•'; HIS 1 3 

2e^tU 1 2 e tig-g-gM 2 e (i'f&W^SP 

70 [0 0 4 3] COi-5Ufl|«?*i4J*K*i|tfli»1tl c 

SC^fi**Ba*J-t £ BiSife J- * * Jfrfftfr-f h WZTXif 

Hit, WttirORf^fSf-^Siff^o 

T, ^'JlilSl 3 a i;fM?tti,^^'j i±, mmfcz- 

MifcztiriiJi^L, s*tt**#4 o<7>^*'j (ns§ 1 3 

[0 0 4 4] 3*«^*#»lt 1 c t±, 3*«**fl:4 0 * 

^»;W s t-Ho «x«f3*«t^*fl:4 o*M- ; e>;[5ig&^ 
MLTiitS, 3*K^*ft:4 0 Oitm&.JL'kff 1 Z 

[0 0 4 5] ifc, St«4 i *#:4 0 Z Z> Z t IZ £ 

e p R0M^?Mift^ * >; f«t»^ ^ * y 

jSyn-fcX-ej^ft^tLi^^frfc, CMOS/n-t 
ctcii), 3*K#*flci6« 1 c ojgjs**, m 

[0 0 4 6] X, -t>"f^*^**#:4 OO^BgU 

3*k#***« 1 c <±, s^tt^ v * v rmnftm * 7° 
iobt J^ts; tcit), J*fc**ff^a 1 c 00 

[0 0 4 7] JEKiJt, ftMno*»*/L«r©«Lfc3**t 
^*^4 0 i:^@K^flSL/j5m*ift lObii 



-6- 



(7) 



ftffl 2002-170925 



11 

[0048] coi^tc, ffi(StMLfc«tt#f 
[0 0 4 9] &i3, *»Wf±±iELfc*it»S{t-IR5g$ 

mm^^u^im^mwi- & tz j. 7- *■ 3^ & 

[0 0 5 0] ;V£*-f&£ 1 Ev> 

tcjfcfcaan^ifiiAnt^i- * 3 ii co n ;w & m -01m* 

□•LTii 3*R3MIH*§!E1H± > n -f A' J- * to 
frh&mLtz 3c&mt) & h f# tzm. ffiMJl £ * * /•? -> ? 3 

[0 0 5 1] n-f toZm-f* 3fi<0*2(0^f|^t 



72 

[0 0 5 2] 

Z> tz#><r> a ;u*«?-iaKK**»*-5-;c* £ t £ < 

c t « < a l , mK#*te<o/hiHt/4 ? 'Br t6 1 * * w 
[a i ] *%mom i o**B»tc«*i««t**flt*ii 

cousin 

[0 2] ^9Jco» 1 coHlMi:#4 a ^ L 

20 [hi 3 ] *i§^<7)* i onttf?nc««$ttiimfl&a 

0 @ 6§#bK * th-t h t? * « o 

[0 4 ] #S&BJJ<7>* 2 o*W££t::ft&$tt¥*#g1t 
<o n £ ^-f 0 t? * £ o 
[0 5 ] 2 0*jfc®S»;«**MteN*#£1I 

[h 6 ] *mn<vm 3 ®*ft«it:|jf»s»ii 

[ff-f-oiSiW] 

la, lb, 1 c Sfctfc^-gfl^a 
30 10, 10a, 20, 20a, 20b, 20c, 30, 
4 0 

11, lie W.iWM 

i i d 

13a«') @K 

1 6 -t:^**^ 

17, i7a mmm^tu 

21,21a, 21b, 21c 3 4 to 
3 1 9 



mi] 



[0 2] 



[05] 



002-170925 




(51) Int.CI- 7 

HO 1 L 25/18 
27/04 
21/822 
29/06 



F I 

H 0 1 L 27/04 



(##) 



L 
C 
P 



6 0 1 



-8- 



(9) ttBH 2002-170925 

(72)$£W% sill MM F 9 - A (##) 5F038 AC00 AROO AZ04 AZ07 BB04 
*MfP^&E^2T§12#19-§- ftzt^ BE07 CA05 CA07 CA16 CD14 

ttUjSfcrt DF05 DF17 EZ04 EZ08 EZ20 



-9- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: \ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



